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Abstract 
In Northern dry zone of Karnataka lot of variability exists in horse gram crop as many farmers are growing local cultivars 
which are resistant to iron chlorosis and also to diseases and pest with high forage yield. In the present study, an attempt was 
made  to  assess  the  genetic  divergence  among  the  100  germplasm  lines  using  Mahalanobis  D²  statistic  collected  from 
different sources including local checks and the experiment was carried out during late Kharif season of 2009 at RARS, 
Bijapur. The observations were recorded on seed yield and its components.  The 100 germplasm lines that were grouped into 
eighteen different clusters based on D² analysis revealed that Cluster I was the largest with 19 genotypes followed by cluster 
III  (14)  and  cluster  V  (13).  Cluster  XII  showed  the  maximum  mean  value  for  seed  yield.  The  intra  and  inter  cluster 
divergence among the genotypes was varying in magnitude. Further it was implied that intra-cluster distance was maximum 
in  cluster III followed by clusters XI and XIII. The widest inter cluster distance was noted between cluster XII and XV 
giving scope for hybridization programme with improvement of genotypes. The distance between clusters X and V was 
minimum indicating close relationship between those clusters. 
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Introduction 
In  Northern  dry  zone  of  Karnataka,  farmers  are 
growing their own local cultivars of horsegram since 
long time. Although, some of the cultivars are low 
yielding  and  late  in  maturity,  they  are  known  to 
possess  traits like drought tolerance, resistant to pest 
and diseases, high forage yield and also tolerant to 
iron  chlorosis.  Before  initiation  of  hybridization 
progamme, these cultivars are needed to be grouped 
based  on  specific  yield  components.  The  true 
potential of these cultivars are needed to be tasked for 
their overall performance against local and standard 
checks.      This  technique  has  been  successfully 
utilized to investigate genetic divergence in a number 
of crop plants like blackgram,  mungbean, chickpea 
and  many  other  pulse  crops  (Dasgupta  and  Das, 
1984,  1991  and  Dasgupta  and  Singh,  2003).  The 
investigation  of  genetic  divergence  of  genotypes 
would  help us to select suitable diverse parents in 
hybridization  programme  to  get  desirable 
recombinants. Horse gram is indigenous to the Indian 
subcontinent. Archaeological investigations have 
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 revealed the use of horse gram as food especially in 
India  as  origin  around  2000  BC  (Mehra,  2000). 
Horsegram is a minor legume, which provides high 
quality inexpensive protein to diets based on cereal or 
starchy food. It is said to be the poor man's pulse and 
is eaten both as boiled and fried. Nutritionally horse 
gram contains about 23% protein and richer in lysine 
content when compared to arhar and chickpea. Being 
a minor crop, a very little scientific effort has been 
given  for  the  improvement  of  horse  gram.  The 
present investigation was aimed at to investigate the 
diversity  of  horse  gram  germplasm  lines  collected 
across different parts of the India. 
Material and Methods 
One  hundred  germplasm  lines  including  local  and 
national  checks  of  horse  gram  that  were  collected 
from different places of the state and country formed 
the  experimental  material.  All  the  genotypes  were 
sown  following  randomized  complete  block  design 
with two replications during post kharjf season 2009 
at  Regional  Agricultural  Research  Station  Bijapur, 
The plot size was 5m X 1m with the of spacing of 
l0cm X 40 cm. The  observations from 5 randomly  
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selected plants were recorded for plant height (cm), 
number of branches per plant, number of pods per 
plant, number of seeds per plant, 100 seed-weight (g), 
seed yield per plant (g), and seed yield (kg/ha). The 
genetic divergence of those genotypes was studied by 
employing  Mahalanobis'  (1936)  D
2  technique.  The 
varieties were grouped into a number of clusters with 
D
2  being  treated  as  the  square  of  generalized 
distance,  according  to  the  method  described  by 
Tocher (Rao, 1952).  
Results and Discussion 
  The  analysis  of  variance  is  not  a  reliable 
basis for measuring the extent of genetic diversity. In 
order  to  overcome  this  problem  and  to  quantify 
genetic  divergence  between  any  two  genotypes  or 
group  of  genotypes,  the  numerical  measure  of 
diversity was obtained with the help of D
2 – statistics 
and  constellations  of  genotypes  into  clusters  was 
done.  To  start  a  sound  crossing  programme,  it  is 
necessary  that  the  genotypes  should  be  genetically 
diverse. 
 
On the basis of D
2 values, all the 100 genotypes were 
grouped  into  18  clusters  (Table-1).  The  maximum 
number  of  genotypes  were  in  cluster  I  (19 
genotypes), followed by clusters III (14) and V (13). 
However  clusters  XIV,  XVI,  XVII  XVIII  were 
distinct from the rest with each of them having single 
genotypes  (PS-2,  SHG-317,  VLG-10  and  PHG-9 
respectively)  indicating  their  uniqueness  from 
breeding point of view. 
 
It  was  interesting  to  note  that  the  genotypes 
belonging  to  different  eco-geographical  areas  were 
included in the same cluster. This indicated that there 
was  no  association  between  clustering  pattern  and 
eco-geographical  distribution  of  genotypes)  Hence. 
selection  of  varieties  for  hybridization  should  be 
based  on  genetic  diversity  rather  than  geographic 
diversity. The similar observation is also made earlier 
by Dasgupta et al.(.2005). 
 
The  cluster  mean  values  for  each  character  are 
presented  in  Table-2.  The  cluster  IX  showed  the 
lowest mean plant height (6.1) while clusters XVII 
and  XVIII,  had  maximum  number  of  primary 
branches per plant. The cluster II had the maximum 
mean values for numbers of pods per plant (57.29). 
Cluster XI exhibited maximum mean value for seed 
yield  per  plant  while  cluster  XV  showed  the 
minimum mean value for seed yield. The intra and  
 
 
 
 
inter  cluster  divergence  among  the  genotypes  was 
varying in magnitude (Table-3). It revealed that intra-
cluster  distance  was  maximum  for  cluster  III 
followed by clusters XI and XIII. The clusters XIV, 
XVI  and  XVII  and  XVIII  were  having  only  one 
genotype and thus had zero value. The widest inter 
cluster distance was noted between clusters XII and 
XV  followed  by  clusters  XIII  and  XV  with  giving 
scope  for  hybridization  programme  to  improve 
genotypes  in  those  clusters.  In  general,  the  XV 
cluster showed relatively good inter clusters distances 
in  combination  with  other  clusters  attributing  the 
importance of genotypes in that cluster. The distance 
between  cluster  X  and  V  was  minimum  indicating 
closer relationship between those clusters. Greater the 
values of the genetic distance between clusters, wider 
will be the genetic diversity between genotypes. The 
genotypes from distantly related clusters are likely to 
produce  more  transgressive  segregants  in  those 
crosses. 
 
The  character  contribution  in  cluster  divergence 
(Table 4) revealed that the maximum contribution in 
cluster formation was attributed by seed yield (94.93) 
followed by number of pods per plant (3.17), plant 
height  (1.21)  and  number  of  seeds  per  pod  (0.65), 
whereas, remaining traits played minor role in cluster 
divergence  as  attributed  by  present  horse  gram 
materials. 
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Table 1. Distribution of 100 genotypes into different clusters in Horsegram 
 
Sl. 
No. 
Cluster  Number of 
genotypes 
Genotypes 
1  I  19  GPM-28,53,58,37,47,48,15,2,36,IC-100935,PHG-4,CRHG-9,VLG-15,PHG-25, 
AC-1811,GHG-1,CRHG-02,GHG-13,CRHG-03 
2  II  5  GPM-40,72,GHG-04,CRHG-9,AK-42, 
3  III  14  BAVK-2,GPM-43,8,74,44,KBHG-1,CHG-112,CRHG-02,P2KY-18,RS-
28607,GHG-5,VLG-14,CRY-05,HL-2 
4  IV  3  VLG-19,CRHG-6AK-42 
5  V  13  GPM-61,11,65,71,16,66,12-B,CRG-05,IVGH-5,HL-1,AK-22,VLG-8,PK-491 
6  VI  8  GPM-20,9,55,19,24,38,BAVK-2,IC-10938, 
7  VII  8  GPM-52,50,7,4B,DL-6185,CRHG-10AK-44,PHG-15 
8  VIII  6  S1,PHG-12,GPM-63,13,CRH-47,U-12 
9  IX  5  GPM-19,33,17,24,CRHG-7 
10  X  2  GPM-63,42 
11  XI  6  GPM-92,70,30,GHG-17,26,CRHG-08 
12  XII  2  GPM-22,55 
13  XIII  3  GPM-34,8B,BARK-2 
14  XIV  1  PS-2 
15  XV  2  GPM-12,29 
16  XVI  1  SHG-317 
17  XVII  1  VLG-10 
18  XVIII  1  PHG-9 
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Table 2. Mean values of seven characters in eighteen clusters in Horse gram germplasm accessions 
 
Sl. No.  No. of clusters  Plant height 
(cm) 
No. of primary 
branches/ plant 
No. of 
pods/plant 
No. of 
seeds/plant 
Seed 
yield/plant 
(g) 
100-seed 
weight (g) 
Seed yield 
(kg/ha) 
1  I  34.66  5.45  46.58  4.36  32.66  3.82  629.71 
2  II  34.25  5.65  57.29  4.35  3780  3.60  854.06 
3  III  33.40  5.67  52.13  4.26  39.86  3.62  674.58 
4  IV  34.8  5.23  36.90  4.53  32.02  3.81  529.16 
5  V  32.08  5.35  45.60  4.25  37.47  3.63  758.29 
6  VI  33.20  5.60  52.05  4.23  38.35  3.65  712.32 
7  VII  30.01  5.35  52.26  4.21  36.14  3.68  783.42 
8  VIII  32.05  5.41  54.66  4.23  34.15  3.68  560.94 
9  IX  29.18  5.54  54.59  4.18  36.62  3.60  827.05 
10  X  29.9  5.15  40.10  3.90  37.43  3.67  734.04 
11  XI  34.10  5.23  47.16  4.40  37.37  3.61  588.09 
12  XII  29.65  5.65  49.65  4.2  41.59  3.88  954.01 
13  XIII  30.16  5.73  51.85  4.26  40.33  3.75  914.10 
14  XIV  41.50  5.80  51.90  4.60  33.32  3.57  883.87 
15  XV  40.50  5.2  45.55  4.85  41.65  3.68  498.66 
16  XVI  29.3  5.66  44.80  4.40  40.03  3.56  775.59 
17  XVII  33.26  6.1  51.40  4.45  33.94  3.77  640.00 
18  XVIII  32.5  6.1  21.97  4.20  35.31  3.66  809.52 
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Table 3. Average intra and inter cluster D² values of Horse gram genotypes 
 
Diagonal value indicates intra cluster D
2 values 
 
 
 
 
 
 
 
 
Cluster  I  II  III  IV  V  VI  VII  VIII  IX  X  XI  XII  XIII  XIV  XV  XVI  XVII  XVIII 
I  18.88  225.16  49.30  102.25  129.94  84.35  167.56  71.60  198.16  105.52  45.78  324.66  285.00  254.59  138.63  148.147  29.17  181.99 
II    14.92  180.41  325.79  97.87  142.48  60.03  293.56  30.292  121.74  266.69  101.12  62.30  31.36  362.36  83.01  215.653  57.65 
III      21.66  147.23  86.29  41.65  123.12  115.32  153.48  62.64  88.98  279.95  240.28  209.82  183.51  104.69  44.44  139.06 
IV        15.24  229.86  184.25  267.95  39.62  298.72  205.19  62.05  425.17  385.54  355.26  40.69  247.71  114.55  280.90 
V          19.59  49.25  42.14  198.40  71.14  28.51  171.30  196.30  156.38  126.62  266.74  30.88  121.59  57.97 
VI            14.57  85.99  152.23  115.53  27.05  125.47  242.02  202.38  171.83  220.77  68.07  76.71  102.20 
VII              17.49  235.92  34.02  64.52  209.03  158.39  119.02  88.49  304.66  32.99  158.47  35.18 
VIII                19.59  266.55  174.22  33.98  393.38  353.59  323.17  71.73  216.35  83.55  251.03 
IX                  12.87  94.55  239.68  127.54  88.27  57.61  335.42  57.30  188.81  38.07 
X                    7.12  146.90  220.23  180.86  150.63  242.37  47.39  97.85  77.75 
XI                      21.55  366.27  326.58  296.19  97.60  189.33  58.82  223.29 
XII                        12.28  42.29  70.90  462.10  179.87  315.02  146.97 
XIII                          20.62  32.88  422.35  140.86  275.39  109.44 
XIV                            0.00  391.94  110.99  245.05  81.25 
XV                              20.12  284.57  150.21  318.45 
XVI                                0.00  135.83  46.41 
XVII                                  0.00  173.68 
XVIII                                    0.00  
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Table 4. Per cent contribution of characters towards divergence in 100 Horse gram germplasm accessions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Characters  Contribution (%) 
Plant height (cm)  1.21 
No of branches per plant  0.00 
No of pods per plant  3.17 
No of seeds per plant  0.65 
Plant yield (gm)  0.04 
Test weight (gm)  0.00 
Seed Yield (kg/ha)  94.93 